INTRODUCTION
When preparing resin veneered crowns or setting adhesion bridges for the anterior teeth, a pigment-containing opaque resin must be used to hide the color of the metal. Because this resin will be applied to the region where the metal and the tooth substance or the veneering resin will be joined together, it must also be adhesive. Several studies concerning various adhesive opaque resins and their characteristics have been reported1,2). This study reports a composite type opaque resin which contains a functional monomer and the adhesive behavior of this material to alloys and veneering resin. MATERIALS AND METHODS
Adhesive opaque resin
The opaque resin used in this study (5% Opaque, trial production by Kuraray Co., Ltd.) is a self-curing powder-liquid type composite resin. The powder component is a material which consists of surface-treated quartz glass as the main component and 5wt % rutile form titanium dioxide as the pigment. The liquid is composed of multifunctional methacrylate as the main part and phosphate type monomer as a functional monomer.
For comparison, Dentacolor Opaker* was used.
Veneering resin
The base paste of Dentacolor* which is a visible light curing type veneering resin was used.
Adherend alloys
Four types of alloys were used as an adherend: Type IV gold alloy (Casting gold M.C. Type IV)**, Au-Ag-Pd alloy (Castwell M.C. 12)**, SUS 304 stainless steel, cobalt-chromium alloy (Metacast)***. Table 1 shows the components of the alloys. From these alloys, samples were casted according to the manufacturer's directions: in the cases of the Type IV gold, Au-Ag-Pd and the stainless steel alloys, cylindrical test-pieces were 7mm in diameter and 6.5mm in height. On the reverse side of the samples was made a screw-hole to connect them with an autograph during the measurement. In the case of the cobalt-chromium alloy the test-pieces were 10mm in diameter and 6.5mm in height. From cobalt-chromium alloy, 1) flat surface samples, 2) samples with retention beads with a grain size of 0.2mm put on a circular surface area of 5mm in diameter, 3) retention beads were put on a ring shaped area of 1mm in diameter on the above mentioned surface (5mm diameter), were made. Table 1 Composition of dental alloys Table 2 Testing methods and surface treatments 4. Surface treatments used on alloys In the case of the gold alloy and Au-Ag-Pd alloy, after polishing with emery paper # 400 , test-pieces: 1) sandblasted with alumina, with an average grain size 50 micrometer , and 2) plated with Sn3) after sandblasting, were made. In the case of stainless steel, test-pieces: 1) polished with felt to a mirror surface after polishing with # 800 emery paper, 2) sandblasted as mentioned above, were made. Because the cobalt-chromium alloy was used to wear a veneering resin coating, specimens with: 1) sandblasted surface , 2) sandblasted surface with retention beads on whole surface and 3) sandblasted surface with retention beads on a ring shaped area of the edge of surface, were prepared (Fig. 1 oxidizable material, if the adhesive used does not have enough water-proofness or the surface is covered by some weak oxidized layer, an effective adhesive bonding strength cannot be achieved. To aquire long-term stable adhesion in a humid environment, some water-proof monomer with some harmonizing surface treatment has to be used. With Sn plating used as a surface treatment, the adhesive bonding strength of the gold alloy was a little more than that of Au-Ag-Pd alloy. This is because the palladium component of the alloy modifies the effectiveness of the Sn plating. This is understandable from the fact that when an alloy cotaining a large deal of palladium is Sn plated, the adhesive bonding strength is lowered considerably6).
Palladium has a special ability, hydrogen absorption, and for this reason, when the alloy surface is Sn plated, hydrogen absorption may cause a special effect on this process. This phenomenon must be investigated in more detail.
Adhesive bonding strength between veneering resin and alloy
The trial opaque resin was used on the cobalt-chromium alloy surface and after hardening of the light-curing veneering resin, then the shear adhesive strength was measured. Table  4 and Fig. 7 show the adhesive bonding strength obtained after the samples were subjected to the thermal cycle test. Because the trial opaque resin has the special characteristic of hardening only in an anaerobic condition and it has excellent fluidity, it is a little difficult to Table 3 Tensile 
